Nonalcoholic fatty liver disease (NAFLD) is a growing epidemic worldwide, particularly in countries that consume a Western diet, and can lead to life-threatening conditions such as cirrhosis and hepatocellular carcinoma. With increasing prevalence of NAFLD in both children and adults, an understanding of the factors that promote NAFLD development and progression is crucial. Environmental agents, including endocrine-disrupting chemicals (EDCs), which have been linked to other diseases, may play a role in NAFLD development. Increasing evidence supports a developmental origin of liver disease, and early-life exposure to EDCs could represent one risk factor for the development of NAFLD later in life. Rodent studies provide the strongest evidence for this link, but further studies are needed to define whether there is a causal link between early-life EDC exposure and NAFLD development in humans. Elucidating the molecular mechanisms underlying development of NAFLD in the context of developmental EDC exposures may identify biomarkers for people at risk, as well as potential intervention and/or therapeutic opportunities for the disease.
Examination Survey revealed that subjects with NAFLD were more likely to be male or Mexican American (12, 15, 16) , providing evidence of sex and ethnic disparities in NAFLD. Paradoxically, being male or Mexican American was also protective against advanced fibrosis (12) . Recent studies indicate that genetics may underlie observed ethnic differences (17) .
Another risk factor for NAFLD is exposure to toxic chemicals. Liver disease caused by exposures to chemicals has been termed "toxicant-associated fatty liver disease" (18) . The liver is the body's natural first line of defense against becoming poisoned, as it filters harmful chemicals out of the blood for excretion, while also detoxifying harmful chemicals through several mechanisms involving oxidations and conjugations; therefore, the liver is at increased risk of injury inflicted by toxin exposure. A recent report inventoried chemicals that promote liver disease and found 123 chemicals in a range of classes, including endocrine-disrupting chemicals (EDCs), to be harmful to the liver (18) . Some EDCs have also been classified as "metabolism-disrupting chemicals" that can promote the development of metabolic syndrome, a risk factor for NAFLD (19) . EDCs can alter the endocrine milieu of an organism, leading to adverse alterations of endocrine function, and can work through a variety of mechanisms, including direct binding to hormone receptors, altering signaling molecules upstream of those receptors, or modifying the epigenome, poising the system for aberrant gene expression (20, 21) . A comprehensive review of the physiological, cellular, molecular, and epigenetic changes attributable to direct EDC exposure in a variety of target tissues was recently published by the Endocrine Society (21) . Although several studies have shown a link between adult exposure to EDCs and liver disease in rodents and humans (4) , the present review focuses on developmental exposure to EDCs and liver disease.
During gestational development, a suboptimal environment can lead to increased susceptibility to disease in the offspring later in life. This observation was first made in 1989 when a report showed that increased birth weight was associated with increased risk for heart disease, hypertension, and diabetes later in adulthood (22, 23) . This phenomenon is now termed the developmental origins of health and disease paradigm and has been extended to a variety of diseases, including liver disease. For example, early-life exposure to famine was associated with an increase in the prevalence of NAFLD in adulthood (24) . Several other gestational exposures have been shown to increase risk for NAFLD, including a maternal high-fat diet, hyperglycemia, hyperinsulinemia, obesity, hyperlipidemia, and gestational diabetes mellitus (25) . These maternal changes can impair placental function and lead to alterations in fetal liver responses that promote a pathological phenotype in offspring (25) . In this minireview, we highlight rodent studies examining the link between developmental and gestational exposures of EDCs on NAFLD development/progression (Fig. 1) , identify potential mechanisms underlying this link (Table 1 ) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) , and discuss the translational relevance of such exposures to NAFLD development in humans. 
Early Life Exposure to EDCs and NAFLD Progression

Xenoestrogens
Bisphenol A (BPA) is a weakly estrogenic chemical that is widely used in manufacturing polycarbonate plastics and epoxy resins, in food packaging, and in toys. BPA exposure is ubiquitous and is continuous, with .90% of the U.S. population exhibiting detectable levels of BPA in their urine (46) (47) (48) . In adult humans, BPA is rapidly metabolized with a half-life of 4 to 5 hours, but the metabolic rate is much slower in the fetus and in infants (49, 50) , suggesting that exposure during early life may be more detrimental than during adulthood. Importantly, the Environmental Protection Agency has set the safety level for BPA at 50 mg/kg/d, and the following studies demonstrate physiological effects in the liver at, or below, this level.
In a recent study, Wistar rat pups were exposed to 40 mg/kg/d BPA from gestational day (GD) 0 to weaning at postnatal day (PND) 21 (26) . Exposed male offspring exhibited mild hepatic steatosis at 15 weeks of age, which progressed to moderate hepatic steatosis, accompanied by elevated serum triglycerides, serum-free fatty acids, and serum ALT levels at 26 weeks of age compared with corn oil-exposed rats (26) . Interestingly, accumulating evidence suggests that exposure to a high-fat diet increases the severity of NAFLD in BPA-exposed animals. For example, male Wistar rats exposed to 50 mg/kg/d BPA from GD 0 to weaning at PND 21 exhibited increased liver triglycerides, liver free fatty acids, and serum ALT levels at 27 weeks of age compared with corn oil-exposed rats (27) . Feeding BPAexposed rats a high-fat diet at weaning resulted in increased liver weight/body weight ratio, liver triglycerides, liver cholesterol, liver free fatty acids, and serum AST/ALT, as well as hepatic inflammation/fibrosis at 27 weeks compared with corn oil-exposed rats fed a high-fat diet (27) , indicating a more severe phenotype after high-fat diet challenge. In a separate study, Sprague Dawley rats were exposed to corn oil or 100 mg/kg/d BPA from GD 6 to weaning at PND 21, followed by challenge with control diet or high-fat diet until PND 110 (28) . Perinatal BPA exposure increased hepatic steatosis, whereas perinatal BPA plus a high-fat diet caused an even greater increase in hepatic steatosis and resulted in the highest fat/lean ratio in adult offspring compared with the other treatment groups (28) . Interestingly, these effects did not occur in female offspring (28) .
Perinatal BPA exposure has also been linked to the development of HCC, the final endpoint of hepatic disease progression. Wild-type a/a C57BL/6J mice were fed a diet supplemented with BPA (0 ng, 50 ng, or 50 mg/kg diet) that commenced prior to mating through gestation and lactation (29) . At 10 months of age, 23% (18 of 78) of the offspring presented with preneoplastic or neoplastic lesions, with the highest incidence seen in the 50 mg/kg treatment group (29) . Interestingly, BPA exposure was associated with altered DNA methylation in tumor vs nontumor tissue (30, 31) , suggesting an epigenetic mechanism of BPA action as discussed elsewhere in this review. 
Organotins
The organotin tributyltin (TBT) was widely used as an antifouling agent for aquatic vessels in the 1960s. The compound was banned after the discovery that it had severe effects on marine life, including alterations in sex ratios resulting in reproductive deficiencies. However, TBT is a stable compound with a half-life of ;578 days in sediment (51), providing ample opportunity for TBT bioaccumulation in the marine food chain. In fact, it has been detected in fish prepared for human consumption (52) (53) (54) (55) (56) (57) (58) . Studies have also identified house dust as a source of human TBT exposure (59, 60) , with estimated rates of intake higher for children than adults (60) . In addition to the reproductive effects on marine life, TBT exposure also increases adiposity, leading to its investigation as an "obesogen" in mammals (61) .
In a mouse model, exposure to TBT in utero led to alterations in adipose depots without altering whole body weight, which was accompanied by fatty liver disease. Pregnant C57BL/6J mice were injected with TBT [0.05 or 0.5 mg/kg body weight (bw)] or vehicle from embryonic day 12 to embryonic day 20, and at PND 0 livers, testes, and adipose tissue of the offspring all show significantly increased fat accumulation as assessed by Oil Red O staining. At 10 weeks of age, no change in body weight was observed, but the males displayed increased epididymal adipose weight (32) . In a follow-up study, in utero TBT exposure (5.42 nM, 54.2 nM, and 542 nM) was extended from 7 days prior to mating until delivery. These animals displayed a dose-dependent increase in fat accumulation and an increase in expression of genes involved in lipid maintenance and metabolism in the liver at 8 weeks of age (33) .
Polycyclic aromatic hydrocarbons
Polycyclic aromatic hydrocarbons (PAHs) are chemicals that are released into the environment from both natural (generated from volcanic activity, open burning, and natural seepage of petroleum or coal deposits) and anthropogenic (generated from the incomplete combustion of coal, oil, gas, wood, garbage, and tobacco) sources. The emitted PAHs can form or bind to particles in the air, which serves as a major source of PAH exposure. Ingesting meat and other foods cooked or grilled at high temperatures is another source of exposure. PAH exposure is widespread in the U.S. population as evidenced by measurement of PAH metabolites in urine, with higher PAH metabolite levels in smokers vs nonsmokers (62) .
To date, only one study examined the effect of earlylife PAH, in this case benzo[a]pyrene (B[a]P) exposure on NAFLD progression in adulthood. Pregnant C57BL/6J dams were treated by oral gavage with sesame oil (control) or 2 mg/kg B[a]P from GD 7 to GD 16 (37) . B[a]Pexposed female offspring exhibited increased hepatic steatosis and evidence of inflammatory infiltrate in the liver at 7.5 to 8 months of age (37) . Importantly, this effect was dependent on availability of glutathione, which plays a role in detoxification of B[a]P metabolites and of reactive oxygen species produced during B[a]P metabolism (37) .
Perfluorinated chemicals
Perfluorinated chemicals (PFCs) are a large group of synthetic compounds that have the unique property of being able to repel oil, grease, and water. As such, they have been used to make nonstick cookware, stain-resistant sofas and carpets, waterproof clothes and mattresses, food packaging, and fire-fighting materials. Perfluorooctane sulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) are two of the most highly produced PFCs in the United States. Although PFC use was restricted in 2015, exposure is still ubiquitous (63) . Furthermore, PFCs are slowly eliminated from the body with a biological half-life of ;2 to 8 years depending on the specific compound (64, 65) .
Few studies have examined the effect of early-life PFC exposure on NAFLD progression. In one study, pregnant Wistar rats were treated, 0.5 mg/kg/d PFOS or 1.5 mg/kg/ d PFOS from GD 0 to PND 21, with vehicle control (40) . At 22 weeks of age, PFOS-exposed offspring exhibited increased Oil Red O staining and increased liver triglycerides, particularly at the 1.5 mg/kg dose (40) . In another study, pregnant CD-1 mice were treated with 0, 0.01, 0.1, 0.3, or 1 mg/kg PFOA by oral gavage from GD 1 to GD 17 (41) . PFOA-exposed mice exhibited doserelated increases in hepatic inflammation at PND 21 and PND 91, regardless of exposure to control diet or high-fat diet (41) .
Phthalates
Phthalates are a group of chemicals that are used as liquid plasticizers to impart flexibility and resilience to plastics, and as solubilizing and stabilizing agents in other applications. There are numerous products that contain phthalates, including polyvinyl chloride plastics (e.g., plastic bags, garden hoses, inflatable toys, medical tubing) and flooring, automotive plastics, detergents, lubricating oils, medical devices and pharmaceuticals, and personal care products. Importantly, phthalates are not chemically bound to the plastics to which they are added, and they can readily leach into the environment. Similar to other EDCs discussed in this review, phthalate exposure is widespread with measurable levels of many phthalate metabolites in the general U.S. population (63) .
Only one study has examined the link between developmental phthalate exposure and NAFLD in adulthood. Pregnant CD-1 mice were orally treated with corn oil, 25 mg/kg bw bis(2-ethylhexyl) phthalate (DEHP), or 100 mg/kg bw DEHP from GD 11 to GD 19 (42) . At PND 21, both male and female offspring that were exposed to DEHP exhibited increased hepatic steatosis compared with those exposed to corn oil (42) . Evidence of delayed hepatocyte metabolic maturation was also observed in both male and female DEHPexposed offspring (42) , suggesting that early-life DEHP exposure may have long-term consequences for hepatic metabolic function.
Arsenic
Arsenic is a naturally occurring element that is widely distributed in the Earth's crust and is most commonly found in high levels in groundwater (e.g., deep-well water) (66) . Arsenic has been detected in human hair, nails, blood, and urine and has an estimated biological half-life of 4 days (for inorganic arsenic) (67) . Exposure to arsenic can manifest in a variety of conditions, including cardiovascular and lung disease as well as neuronal defects. According to the International Agency for Research on Cancer, arsenic is 1 of 120 agents classified as a group I carcinogen. The potential health hazards of developmental arsenic and susceptibility to NAFLD and to HCC have recently begun to be explored in rodents.
In Swiss Webster mice exposed to 100 parts per billion sodium arsenite from embryonic day 6 until parturition, sodium arsenite induced a fatty liver phenotype, as evidenced by Oil Red O staining, compared with sodium chloride controls (43) . This was accompanied by hyperglycemia, as well as higher cholesterol, low-density lipoprotein, and high-density lipoprotein levels. Fibrosis was not increased in exposed animals, nor ALT, AST, or alkaline phosphatase, indicating that NAFLD is present without full-blown NASH (43) .
In a follow-up report, the same group investigated additional treatment paradigms; in addition to in utero exposure they included a postnatal only exposure, and an in utero plus 13 weeks of postnatal exposure (IU+). The authors quantitated the level of NAFLD present using an NAFLD activity score, which considers both fat accumulation and fibrosis (68) . Both the in utero and IU+ groups displayed increased NAFLD activity score values compared with unexposed animals whereas the postnatal only exposure group was not different from unexposed animals (44) . The same trend was evident in the liver/ body weight ratio as well as liver triglyceride levels. Additionally, the IU+ group had significantly higher liver cholesterol, liver free fatty acids, and serum triglycerides. The IU+ animals also displayed insulin resistance where no other group did and they weighed more than any other group (44) . An assessment of metabolites in the liver revealed a potential defect in the tricarboxylic acid cycle, which was supported by a decrease in isocitrate dehydrogenase activity in livers from in utero and IU+ groups (44) . This model is especially interesting, in that the postnatal only exposure group does not display a phenotype, which implies that alterations that occur during development are crucial to disease onset and that continued postnatal exposure exacerbates the phenotype. This model also replicates the human environment very well, because human fetuses exposed in utero will likely continue to be exposed postnatally.
In a model for spontaneous hepatocellular carcinoma (C3H/HeN mice), developmental arsenic exposure promotes carcinogenesis (45) . Animals were exposed to 85 ppm sodium arsenite from E8 to E18 and allowed to age 74 to 84 weeks. Fifty-one percent of arsenic-exposed mice developed tumors compared with 41% of controls, and tumors in arsenic-exposed animals grew to be ;92 mm 2 , whereas tumors in control animals grew to be ;76 mm 2 .
Interestingly, developmental arsenic exposure increased the proportion of tumors containing mutations in the proto-oncogene H-ras (45) . Transcriptomic analysis revealed altered expression of genes related to oxidative stress, which were accompanied by changes in histone modifications (45) , implying that epigenetic modifications may contribute to the arsenic-mediated increase in HCC development (discussed later).
Potential Mechanisms of EDC-Mediated NAFLD Development
Collectively, the data from animal studies provide evidence that developmental EDC exposure enhances susceptibility to NAFLD and HCC later in life; however, the underlying molecular mechanisms of this phenomenon remain a central question. One potential mode of EDC action is regulation of nuclear receptor signaling (4, 21) . For example, some PAHs can bind the aryl hydrocarbon receptor (AHR) (38) and constitutive activation of AHR in mice induced spontaneous hepatic steatosis (39) . AHR binding to other EDCs, including dioxins and polychlorinated biphenyls, also promotes hepatic steatosis (4) . Note that nuclear receptor-mediated effects of EDCs on liver function cannot always be easily predicted. As discussed previously, PFC exposure has been linked to increased steatosis and PFCs can interact with the nuclear receptors estrogen receptor and peroxisome proliferatoractivated receptor (PPAR) a (69-71). However, activation of these receptors generally results in decreased steatosis (4) . In a methionine choline-deficient dietinduced model of steatohepatitis, PPARa deficiency provoked more severe steatosis and hepatitis (72), which can be ameliorated with a PPARa agonist (73) . This phenotype is likely hepatocyte-autonomous, as liverspecific knockout of PPARa also results in increased steatosis (74) . As such, PPARa agonists have been proposed as a useful treatment of NAFLD (75) . These observations suggest that an alternative mechanism, other than activation of nuclear receptor signaling, may account for the EDC effects observed in vivo. Recent evidence suggests that alteration of mitochondrial energetics, gene expression, and morphology may play a key role in the pathogenesis of NAFLD (76) . For example, dysfunctional mitochondrial energetics is associated with disrupted fat oxidation, leading to accumulation of lipids, inflammation, and impaired insulin signaling, which hastens the transition from steatosis to NASH (77) . Interestingly, pharmacological agents that improve mitochondrial function may be potential therapies to treat NAFLD (78) . Studies have demonstrated that early-life EDC exposures disrupt mitochondrial function in the liver. Longitudinal assessment of mitochondrial function in rats perinatally exposed to BPA revealed decreased mitochondrial respiratory complex activity as early as 3 weeks of age and a progressive decrease in mitochondrial respiratory complex activity leading to hepatic oxidative stress by 15 and 26 weeks of age, concomitant with increased steatosis (26) . Challenge with a high-fat diet exacerbates BPA-mediated steatosis that may be attributed to altered hepatic b-oxidation, as evidenced by decreased expression of b-oxidationrelated genes in the liver of exposed rats (28) . The balance of b-oxidation, along with lipid uptake/release, and triglyceride synthesis helps to preserve energy homeostasis in the liver, and disruption of these processes may lead to NAFLD development. Finally, mitochondria can exhibit structural alterations in response to hepatotoxic injury, and perinatal PFOA exposure induced abnormal mitochondrial proliferation and morphologies, as well as hepatic inflammation, in one study (41) .
EDC-mediated disruption of epigenetic mechanisms may also contribute to NAFLD progression. Heavy metals, such as arsenic, are some of the best characterized toxicants known to aberrantly affect DNA methylation patterns, particularly in the context of carcinogenicity (79) . For example, sodium arsenite treatment induced malignant transformation of rat liver cells (80) . Genomic DNA hypomethylation was observed in the arsenictransformed cells, which was highly correlated with dose-dependent increases in malignant transformation as assessed by xenograft tumor formation (80) . Similar results were also reported in a subsequent in vivo study in which adult male 129/SvJ mice were treated with control (unaltered water) or 45 ppm of sodium arsenite in the drinking water for 48 weeks (81). Arsenic-exposed animals exhibited increased steatosis, altered expression of genes associated with hepatocarcinogenesis, and global DNA hypomethylation in the liver (81) . These direct exposure studies suggest that arsenic-mediated epigenetic modifications may be a mechanism for developmental arsenic exposure; however, it is possible that direct and developmental exposures may have distinct mechanisms of action (44) . Interestingly, developmental BPA exposure has been linked to epigenetic modifications in hepatic tumor tissue (30, 31) . Dose-dependent changes in DNA methylation of one target, STAT3, was observed in the liver of 3-week-old mice exposed to BPA before the onset of tumorigenesis, implicating Stat3 as a potential early biomarker for increased risk of liver tumors (30) . Furthermore, this candidate biomarker may also be relevant for human health, as DNA methylation of STAT3 varied with liver tissue BPA levels in human fetal liver samples (30) . Additional studies provide further support for disruption of epigenetic processes in the liver due to developmental BPA exposure (30, (82) (83) (84) (85) (86) . Taken together, these studies suggest that EDC-mediated epigenetic disruption may play a causal role in the developmental origins of NAFLD.
It is becoming increasingly clear that NAFLD development involves extrahepatic organs and regulatory pathways (10) . Therefore, early-life exposures to EDCs may contribute to NAFLD development in adulthood by modulating the crosstalk between the liver and peripheral organs, such as adipose tissue, the gut, the hypothalamus, and the intestine. As previously discussed, obesity is a major risk factor for NAFLD in humans (9) . Adipose tissue is a source of free fatty acids that are delivered to the liver for triacylglycerol synthesis, as well as of adipokines and proinflammatory cytokines that participate in the pathogenesis of NAFLD (10) . Multiple studies have shown that TBT stimulates adipogenesis (32) (33) (34) (35) (36) 87) , likely through activation of PPAR/retinoid X receptor signaling. For example, perinatal TBT exposure increased white adipose tissue depots, adipocyte size, and adipocyte number in mice (33) . Perinatal BPA exposure also stimulates adipogenesis (88) , as well as metabolic processes (89) (90) (91) (92) (93) , glucose homeostasis (94) , and insulin signaling (95) , which all may involve dysfunction of regulatory pathways in peripheral organs. However, EDCs could exert metabolic effects without directly inducing obesity by triggering mechanisms that are distinct, but overlap, those induced by a high-fat diet (96, 97) .
Unraveling the mechanisms underlying adult-onset disease by developmental EDC exposure can be complicated by the fact that adverse effects in target organs may be dose-dependent. For example, more robust hepatic transcriptomic effects were observed in adult CD-1 mice treated with low-dose BPA compared with high-dose BPA (98) . While this study illustrates dose-dependent effects of adult BPA exposure, a similar relationship has been reported for developmental BPA exposure and metabolic alterations (99) (100) (101) . These studies are consistent with the well-documented nonmonotonic response curves that characterize EDCs (21) . Another potential complication for mechanistic studies is the fact that EDC exposures in humans predominantly occur as a mixture of chemicals. Studies have shown that chronic exposure to an EDC cocktail (beginning prior to gestation and continued throughout adulthood) induced sex-dependent hepatic metabolic changes in exposed offspring (97, 102, 103) . To date, no studies have examined the effects of perinatal EDC mixtures on development of liver disease in adulthood, and future studies in this area are warranted.
Translational Relevance of Early-Life Exposure to EDCs
Although the aforementioned rodent studies suggest that developmental exposures to EDCs might promote NAFLD in adulthood (Fig. 1) , there is limited human epidemiological data to support this link. Most of the available human studies have focused on adult EDC exposures (4); however, exposure to BPA and dioxins has been associated with altered serum activity of the liver enzymes AST/ALT in children (104, 105) , suggesting a detrimental effect of early-life EDC exposure on liver function.
Numerous studies have measured EDCs (or their metabolites/biomarkers) in maternal blood and urine during pregnancy, in amniotic fluid, in placenta, in cord blood, and in breast milk, demonstrating that exposures can occur prenatally (via placental transfer) and postnatally (via breast milk) (106, 107) . EDCs such as BPA, PFCs, and arsenic have also been measured in fetal organs, including liver (108) (109) (110) (111) . To assess fetal risk of exposure, both maternal and fetal samples should be collected, where possible, because maternal EDC levels do not always correlate with fetal EDC levels. PFCs exhibit the strongest evidence for a correlation between maternal blood and cord blood/placenta levels (112-125), but both correlation and lack of correlation have been shown for PAH (and its biomarkers) (126) (127) (128) (129) and phthalate metabolites (130, 131) . Timing of sample collection is another factor to take into consideration, as the correlation between maternal PFC levels and cord blood PFC levels is strongest when the maternal sample is taken closer to delivery (119) . Finally, another factor to take into consideration is the geographic area/region of the subject population. Higher cord blood/placenta levels of PAH/biomarkers have been measured in newborns of women living near electronic waste recycling facilities and newborns of women using large amounts of smoky coal for heating and cooking compared with newborns of women living in control regions (132, 133 (134) .
To date, no longitudinal studies of developmental origins of NAFLD due to EDC exposure have been conducted in humans, but there is evidence that developmental EDC exposure is associated with other health outcomes later in life. For example, higher levels of PAH/biomarkers in cord blood are associated with neurodevelopmental/behavioral disorders (135) (136) (137) (138) (139) (140) (141) and decreased body weight (139, 142) in children. Interestingly, the association between developmental PAH exposure and neurodevelopmental disorders is dependent on timing of sample collection (e.g., before vs after closing of a coal-fired power plant) (138, 139) and may be exacerbated by other factors, including exposure to tobacco smoke and material hardship (136, 143) . One caveat to performing similar longitudinal studies for adverse liver outcomes is the fact that NAFLD typically takes years to develop in adults, with increased prevalence due to aging (144) . However, the prevalence of pediatric NAFLD is on the rise (145, 146) , making longitudinal studies in humans more feasible. Inclusion of populations at increased risk for NAFLD, including Hispanics and males (15, 16, 145) , in these studies is also warranted.
Conclusions
The prevalence of NAFLD and its associated diseases is rapidly rising in both adults and children and thus may become a significant health and economic burden in the future. Although studies have shown that early-life factors, such as maternal nutrition, play a role in NAFLD development, the potential contribution of developmental EDC exposure to the development and progression of NAFLD represents a significant gap in our knowledge. Rodent studies provide the strongest evidence for this link, but only for a small percentage of chemicals with known association to NAFLD based on adult exposures. As such, additional rodent studies are warranted to expand our knowledge of relevant EDC exposures (particularly taking the effect of mixtures into consideration), to elucidate the molecular mechanisms underlying development of NAFLD, and to identify biomarkers for people at risk, as well as possible intervention/therapeutics for the disease. Future areas of investigation should also consider the role that early-life EDC exposure plays in the setting of other risk factors, such as obesity and metabolic syndrome.
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